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DETAILED ACTION 

Information Disclosure Statement 

The information disclosure statement filed 08/16/2004 has a number of 
documents that have not been considered due to incorrect document numbers. 

Specification 

The disclosure is objected to because of the following informalities: 

Page 18 of the specification refers to a fig. 10 that is not present in the current 

application. 

Appropriate correction is required. 

Claim Objections 
Claims 20, and 33 are objected to because of the following informalities: 
Claim 20 repeats the word laser twice, claim 33 appears to be dependent from 

claim 29 but is no labeled as so (examined as being dependent as written, from claim 

20). 

Appropriate correction is required. 

Claim Rejections - 35 USC §112 
Claim 37 recites the limitation "the substrate" in line 3. There is insufficient 
antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 
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(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 19-20, 22-25, 27-28, and 32-36 are rejected under 35 U.S.C. 102(e) as 
being anticipated by Zhao et al. (US 200301 18064). 

With respect to claims 19-20, Zhao discloses an optical laser comprising 
REDGIVN (Rare Earth Doped Group IV Nanocrystal) material (fig.3, [0005]), at least 
one waveguide (fig.3 #110) comprising REDGIVN material, at least one feedback 
element defining a laser resonator cavity (fig.3 facets) so that the laser light is output 
from the waveguide when pumped, a pump source (fig.3 YAG laser). 

With respect to claim 22, Zhao further discloses the pump source is an electrical 
pump source (fig. 5). 

With respect to claim 23, Zhao further discloses a substrate and/or bottom 
cladding below the waveguide (fig.3 #102/104) and a top cladding (fig.3 #108). 

With respect to claim 24, Zhao further discloses the laser cavity has a size, which 
is tuned to an excitation wavelength of the rare earth dopant (fig.3, inherent for device 
operation with the Er doping). 

With respect to claim 25, Zhao further discloses the feedback element to 
comprise a first highly reflective mirror (fig.3 back facet), and a second output coupler 
mirror that is partially reflective (fig.3 front output facet, also films [0060]). 
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With respect to claim 27, Zhao further discloses the feedback elements are 
frequency selective, and are tuned to be most reflective near a resonant frequency of 
the cavity (fig.6, grating [0064-66]). 

With respect to claim 28, Zhao further discloses means for varying the 
wavelength reflected by the feedback element and varying the effective length of the 
resonator cavity to thereby tune the laser to a selected wavelength (grating, wherein the 
pitch of the grating chosen effects the wavelength, grating material's index changes 
effective cavity length, also influencing wavelength). 

With respect to claim 32, Zhao further discloses a diffraction Bragg grating 
formed into or close to the waveguide (fig.6) is used to tune the wavelength of light 
supported in the waveguide cavity (inherent grating function). 

With respect to claim 33, Zhao further discloses the resonance characteristics of 
the waveguide cavity is individually selected by varying the pitch of the reflection grating 
used to define the cavity which, along with the effective refractive index for the 
propagated optical mode, determines the wavelength of light reflected by the grating 
(see rejection to claim 28). 

With respect to claim 34, Zhao further discloses a surface-relief grating forming a 
distributed Bragg reflection grating fabricated on a surface of the waveguide (fig.6, 
grating formed on bottom surface of waveguide). 

With respect to claim 35, Zhao further discloses a conductive substrate having a 
first electrical contact (fig. 5 #102), a transparent conductive cladding buffer (fig. 5 #104), 
a layer comprising the waveguide (fig. 5 #110), a second electrical contact on top of the 
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REDGIVN channel (fig. 5 p+ electrode), and electrical pump source (inherently present 
for electrical excitation). 

With respect to claim 36, Zhao further discloses the feedback element to 
comprise a first highly reflective mirror (fig. 3 back facet), and a second output coupler 
mirror that is partially reflective (fig. 3 front output facet, also films [0060]). 

Claims 19-21 are rejected under 35 U.S.C. 102(e) as being anticipated by Korgel 
(US 20030034486). 

With respect to claims 19-20, Korgel discloses an optical laser comprising 
REDGIVN (Rare Earth Doped Group IV Nanocrystal) material (fig.9, [0148]), at least 
one waveguide (fig.9 #80) comprising REDGIVN material, at least one feedback 
element defining a laser resonator cavity (fig.9 #84/86) so that the laser light is output 
from the waveguide when pumped, a pump source (fig.9 #88). 

With respect to claim 22, Korgel further discloses the pump source is a 
broadband optical pump source ([0151]). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over Zhao in 
view of Grubb et al. (US 5905745). 

With respect to claim 26, Zhao teaches the laser device outlined in the rejection 
to claim 20, including the use of a grating (fig.6). Zhao does not teach the use of 
separate highly reflective, and partially reflective gratings. Grubb teaches an Er doped 
gain medium which has a highly reflective grating, and a partially reflective grating (fig. 1 , 
col. 3 lines 29-41). It would have been obvious to one of ordinary skill in the art at the 
time of the invention to combine the laser device and grating of Zhao with the multiple 
gratings of Grubb in order to add an additional degree of reflection at the end faces, and 
wavelength control via the multiple gratings. 

Claim 29 is rejected under 35 U.S.C. 103(a) as being unpatentable over Zhao. 

With respect to claim 29, Zhao teaches the laser device outlined in the rejection 
to claim 20, including the use of an array structure ([0067]). Zhao does not specifically 
teach the waveguides to be found on a common substrate. It would have been obvious 
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to one of ordinary skill in the art at the time of the invention to place the multiple laser 
array of Zhao on a single substrate in order to allow for increased power output from a 
single compact device. 

Claims 30-31 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Zhao in view of LaCourse et al. (US 5228050). 

With respect to claims 30-31, Zhao teaches the array of lasers as outlined in the 
rejection to claim 29, but does not teach the use of multiple wavelengths. LaCourse 
teaches a multiple wavelength laser device wherein cavity length is used to control the 
resonant characteristics (abs.). It would have been obvious to one of ordinary skill in 
the art at the time of the invention to combine the laser array device of Zhao with the 
multiple wavelength varied resonant cavity design of LaCourse in order to make the 
device more suited for used in a wavelength division multiplexing system (LaCourse, 
abs.). 

Claims 37 and 39 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Zhao in view of Morimoto et al. (US 4878223). 

With respect to claim 37, Zhao teaches a thin film containing REDGIVN (fig.3 
#106) and having a plurality of waveguides defined by channels on a substrate (via the 
array structure ([0067]), one or more feedback elements (facets) for providing optical 
feedback to the waveguides to form a respective laser resonator cavity in each wave 
guide with a distinct resonance characteristic to provide lasing action at a selected 
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wavelength when pumped (selected wavelength can be any value, all same, all 
different, etc.), wherein injection of pump light at one or more suitable wavelengths into 
the laser resonator cavity causes output of laser light at the selected wavelength (fig. 3) 
in accordance with a longitudinal cavity mode of the cavity (inherent). Zhao does not 
teach the waveguides to be located in the substrate. Morimoto teaches a laser array 
device wherein the active regions are located in waveguides within the substrate (fig. 
1a/b). It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the waveguide on the substrate array of Zhao, with the waveguide 
in the substrate array of Morimoto, to insure flat and uniform active layers which will 
allow for a synchronous phase mode output (Morimoto, col. 2 lines 25-37). 

With respect to claim 39, Zhao and Morimoto teach the laser array device 
outlined in the rejection to claim 37, and Zhao further teaches the laser resonator 
cavities have a plurality of widths (can be anything) on a substrate surface to thereby 
define a plurality of effective indices of refraction for the cavities, the wavelength of a 
longitudinal cavity mode being dependent thereon (inherent). 

Claim 38 is rejected under 35 U.S.C. 103(a) as being unpatentable over Zhao in 
view of Morimoto and further in view of Miyokawa et al. (US 200200091 13). 

With respect to claim 38, Zhao and Morimoto teach the laser array as outlined in 
the rejection to claim 37, but do not teach the use of a ferrule and optical fiber coupled 
to each waveguide for receiving the output light. Miyokawa teaches a laser device with 
a single ferrule and optical fiber for capturing output light from a laser device (fig. 1 ). It 
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would have been obvious to one of ordinary skill in the art at the time of the invention to 
combine the laser array of Zhao and Morimoto with the ferrule and fiber system of 
Miyokawa, as well as to use the system with each waveguide, in order to properly 
secure the fibers for stable coupling of the light, and to allow for transmission of the light 
for information sending purposes. 



Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tod T. Van Roy whose telephone number is (571)272- 
8447. The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Minsun Harvey can be reached on (571)272-1835. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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